Evaluation
ofthe stress distribution throughout the surface of ajoint is often made by assessment of the contact areas. The position and size of these areas, however, depend on the forces acting on the joint as well as on the geometry of the articular surfaces (Greenwald and Haynes 1972; Bullough, Goodfellow and O'Connor 1973; Miyanaga, Fukubayashi and Kurosawa 1984) . Nevertheless, the actual stress distribution cannot be derived from measurements of the joint force and the size of the contact areas Correspondence should be sent to Dr F. Eckstein. because the distribution of pressure within the contact zones may not be uniform (Hehne 1983; Miyanaga et al 1984) .
It is possible, however, to assess the physiologically effective pressure distribution over the surface of a joint from the functional adaptation of the subchondral tissues (Kummer 1962; Tillmann 1978; Pauwels 1980) . Using the theory of 'causal histogenesis', M#{252}ller-Gerbl and her co-workers (1989, 1990, 1992) To measure the size of the contact areas, a piece of aluminium foil was cut to cover the entire area of the potential articular surface of the ulna. The actual contact areas seen on the polyether cast were transferred to the foil which was then divided into quadrants along the longitudinal ridge of the trochlea and the transverse furrow.
The size of these quadrants and of the contact areas was measured by an image analysing system (Vidas IPS, Kontron, Eching, Germany).
The ratio of the contact area to the whole surface of the trochlear notch was calculated for each group for each of the loads applied. To check the reproducibility of the casting method and the image analysis, six casts were obtained from one ulna under a load of 20 N, and each was subjected to the evaluation technique described above.
RESULTS
The reproducibility of the measurements of the size of the total articular surface, of the size of the contact area, and of their proportions is shown in notch was less heavily mineralised, by as much as 300 HU. In the example shown in Figure 3a the contact areas were localised superiorly and inferiorly in the joint under a load of 80 N, and merged in the depths of the notch at 1280 N (Fig. 3b) .
The average distribution of subchondral mineralisation of all eight specimens had a similar bicentric pattern (Fig. 3c) were most commonly in the segments 30#{176} to 80#{176} and 130#{176} to 170#{176} (Fig. 3d) . Under a load of 1280 N, contact extended from 20#{176} to 180#{176} in every specimen. The average proportionate size of the contact areas increased from about 10% at 10 N to as much as 73% at 1280 N (see (Fig. 4b ). Six specimens, however, showed superior and inferior maxima ofsubchondral mineralisation, and the summation picture of all eight specimens had a bicentric pattern (Fig.  4c) . The areas of higher density were slightly more central in position than those in group A, and the difference in density between the central area and the two maxima was only about 100 HU. The contact areas were also more centrally located than in group A (Fig. 4d) . Under a load of 80 N all eight specimens showed continuous contact in the depths of the notch between 50#{176} and 130#{176}, increasing to 30#{176} to 150#{176} at 1280 N. The size of the contact area was on average 9% under a load of 10 N and 64% at 1280 N (Fig. Sb) 
